Inhibition of Midkine Suppresses Prostate Cancer CD133+ Stem Cell Growth and Migration.
Midkine (MDK) is a tumor-promoting factor that is often overexpressed in various human carcinomas, and the role of MDK has not yet been fully investigated in prostate cancer stem cells. Prostate cancer CD133+ stem cells (PCSCs) were isolated from human castration-resistant PC3 cells. PCSCs were treated with different concentrations of MDK inhibitor, iMDK, for 24-72 hours. The IC50 values were determined by the MTT test. Endogenous MDK messenger RNA expression was knocked down by small interfering RNA. Quantitative reverse transcription polymerase chain reaction, Western blot analyses and image-based cytometry were used to investigate apoptosis and cell cycle progression as well as their underlying molecular mechanisms. Cell migration was evaluated by the wound healing test. iMDK caused dose- and time-dependent inhibition of PCSC survival. Similar growth inhibition was also obtained by small interfering RNA-mediated knockdown of endogenous MDK expression. iMDK was shown to preferentially induce cell cycle arrest at the S and G2/M phases. Suppressed PCSC growth was also accompanied by increases in p53 and the cell cycle inhibitor p21 genes. Combinatorial treatment of iMDK with docetaxel significantly inhibited cell proliferation versus either of the agents used alone. Inhibition of MDK expression strongly suppressed the migration of PCSCs compared to untreated and docetaxel-treated cells. iMDK and the knockdown of MDK decreased p-Akt and significantly upregulated the expression of PI3K/phosphatase/tensin homolog. Our data indicate that MDK plays a crucial role in controlling PCSC proliferation and migration. Therefore, suppression of endogenous expression of MDK would, in combination with traditional chemotherapy drugs, be a potential treatment for PCSCs.